INTRODUCTION
Measurement of lung volumes provides a tool for understanding normal function of the lungs as well as disease states. The breathing cycle is initiated by expansion of the chest. Contraction of the diaphragm causes it to flatten downward. If chest muscles are used, the ribs expand outward. The resulting increase in chest volume creates a negative pressure that draws air in through the nose and mouth. Normal exhalation is passive, resulting from "recoil" of the chest wall, diaphragm, and lung tissue.
In normal breathing at rest, approximately one-tenth of the total lung capacity is used. Greater amounts are used as needed (i.e., with exercise). The following terms are used to describe lung volumes (see Figure 1 ):
Tidal Volume (TV):
The volume of air breathed in and out without conscious effort 3. After a few seconds, LoggerPro will identify the LabQuest interface and display a screen titled "Page 1: Flow Rate Measurements". On the left of the screen, it will show the flow rate in large red text and tips for the spirometry experiment. There will also be a graph of Time (s) vs. Flow Rate (L/s).
Note: The LabQuest is acting only as an interface for this experiment. The touch screen is not accessible when it is attached to the computer. The following instructions are meant to be carried out on the computer. c. Taking normal breaths, begin data collection with an inhalation and continue to breathe in and out. It is very important to start with an inhalation, as this is the trigger for data collection to begin. After 4 cycles of normal inspirations and expirations fill your lungs as deeply as possible (maximum inspiration) and exhale as fully as possible (maximum expiration). It is essential that maximum effort be expended when performing tests of lung volumes.
d. Follow this with at least one additional recovery breath.
5. Click the red button to end data collection.
6. Click the Next Page button, on the Tool Bar to see the lung volume data. If the baseline on your Volume graph has drifted, use the Baseline Adjustment feature to bring the baseline volumes closer to zero, as in Figure 4 . 7. Select a representative peak and valley in the Tidal Volume portion of your Volume graph. Place the cursor ( ) on the peak and click and drag down to the valley that follows it. The cursor itself must be on the graph line at both the Lung Volumes and Capacities peak and the valley to properly measure the volume. Enter the Δy value displayed in the lower left corner of the graph to the nearest 0.1 L as Individual Tidal Volume in Table 1. 8. Move the cursor to the peak that represents your maximum inspiration (highest point above the zero line). Click and drag down the side of the peak until you reach the level of the peaks graphed during normal breathing (first 4 breaths). Enter the Δy value displayed in parentheses in the lower left corner of the graph to the nearest 0.1 L as Individual Inspiratory Reserve Volume in Table 1. 9. Move the cursor to the valley that represents your maximum expiration (lowest point below the zero line). Click and drag up the side of the peak until you reach the level of the valleys graphed during normal breathing (first 4 breaths). Enter the Δy value displayed in the lower left corner of the graph to the nearest 0.1 L as Expiratory Reserve Volume in Table 1. 10. Calculate the Individual Vital Capacity and enter the total to the nearest 0.1 L in Table 1 . Use the answer to this 11. Calculate the Individual Total Lung Capacity and enter the total to the nearest 0.1 L in Table 1 . (Use the value of 1.5 L for the RV.)
12. Share your data with your classmates and complete the Class Average columns in Table 1 . 
